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ABSTRACT: 

PROBLEM TO BE SOLVED: To resist shear stress due to material 
expansion and 

contraction in a planar direction by reducing thickness in module 
formation. 

SOLUTION: A semiconductor device 20 has a surface electrode 3, 
provided to a 
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surface where a semiconductor chip is formed and a side electrode 10, 
which is 

conductively connected to the surface electrode 3 and formed in a groove 
shape 

in a side almost vertical to a packaging surface of the semiconductor 
device 

20. Since a bonding load during packaging can be reduced and sharing 
stress in 

the planar direction is not applied to a semiconductor chip, it is possible to 
restrain changes in the characteristics of a semiconductor chip and 
prevent 

breakage. Furthermore, it is possible to surely carry out connections 
between 

an electrode of a semiconductor device and a substrate electrode, and to , 
improve connection reliability. 
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ABSTRACTED-PUB-NO: JP2002299372A 
BASIC-ABSTRACT: 

NOVELTY - An electrode (3) is formed on the surface of semiconductor chip 
(20). 

A groove-shaped side electrode (10) is formed at the side, perpendicular to 
the 

mounting surface of the semiconductor chip. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are included for the 
following: 
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(1) Semiconductor device manufacturing method; and 

(2) Semiconductor device mounting method. 

USE - Semiconductor device such as flip chip package. 

ADVANTAGE - Reduces the thickness of the semiconductor device during 
module 

formation. Reduces bonding load during mounting and the shear stress of 
the 

direction of a flat surface of the semiconductor chip, thereby prevents 
breakage. 

DESCRIPTION OF DRAWING(S) - The figure shows a perspective view of the 
side 

electrode. (Drawing includes non-English language text). 
Electrode 3 

Groove-shaped side electrode 10 
Semiconductor chip 20 
CHOSEN-DRAWING: Dwg.4/15 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the appearance strabism of the wafer with which LSI was formed. 
[Drawing 2] It is an explanatory view about punching of the hole for side-face electrode formation. 
[Drawing 3] It is the explanatory view of the manufacture approach of the semiconductor device for 
taking the flow of a side-face electrode. 

[Drawing 4] It is the appearance perspective view of a side-face electrode. 

Prawing 5] It is a mounting explanatory view at the time of using a circuit pattern as an overhang 

pattern. 

[Drawing 6] It is the explanatory view of the connection condition of a side-face electrode and a circuit 
pattern (overhang pattern). 

[Drawing 7] It is the explanatory view of the side-face electrode with which the component-side side 
serves as a taper configuration. 

[Drawing 8] The component-side side of a side-face electrode is a mounting explanatory view at the 
time of considering as a taper configuration. 

[Drawing 9] It is a mounting explanatory view in the case of forming a penetration through hole in a 
ceramic substrate. 

[Drawing 10] It is a mounting explanatory view in the case of forming a penetration through hole in a 
rigid substrate. 

[Dra win g 11] It is a mounting explanatory view in the case of forming a inner layer through hole (non- 
penetrating through hole) in a substrate. 

[Drawing 12] It is a mounting explanatory view in the case of mounting using a conductive wire. 
[Drawing 13] It is drawing for explaining the conventional wirebonding method. 
[Drawing 14] It is drawing for explaining the conventional flip-chip-bonding method. 
[Drawing 15] It is drawing explaining the trouble in the conventional flip-chip-bonding method. 
[Description of Notations] 



1 - 


■LSI 


2- 


-Wafer 


3 - 


- Surface electrode 


4- 


- Hole for side-face electrode formation 


5 - 


- Insulating coating 


6- 


■ Plating 


10 


— Side-face electrode 


20 


-- Semiconductor chip (semiconductor device) 


30 


- Flexible substrate 


31 


— Circuit pattern (overhang pattern) 


40 


~ Multilayered ceramic substrate 


41 


- Surface substrate 


42 


— Penetration through hole 
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43 - Substrate side side-face electrode 

44 — Crevice for semiconductor chip mounting 

45 - Substrate 

46 — Anisotropy electric conduction adhesives 

50 — Multilayer rigid substrate 
50A — Substrate side 

5 1 — Penetration through hole 

52 — Crevice for semiconductor chip mounting 

53 - Substrate side side-face electrode 

54 - Anisotropy electric conduction adhesives 

60 — Multilayer substrate 

61 — Inner layer through hole 

62 — Crevice for semiconductor chip mounting 

63 — Substrate side side-face electrode 

64 — Anisotropy electric conduction adhesives 

71 — Surface circuit pattern 

72 - Inner layer circuit pattern 

73 - Wire 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It relates to the technique for making electrical machinery -connection ensure, 
this invention relating to the manufacture approach of a semiconductor device and a semiconductor 
device, and the mounting approach of a semiconductor device, especially reducing the bonding weight at 
the time of mounting. 
[0002] 

[Description of the Prior Art] The technique for mounting a semiconductor chip on a substrate 
conventionally is **************** p or example, a wire-bonding method, a flip-chip-bonding 
method, etc. are held as mounting technology. According to the wire-bonding method, as shown in 
drawing 13 , a semiconductor chip 101 is fixed with adhesives etc. on a substrate 100, and air wiring 
connection is made for the electrode of a semiconductor chip 101, and the electrode 102 on a substrate 
100 using the electric conduction wire 103 etc. According to the flip -chip-bonding method, as shown in 
drawing 14 , location ****** 0 f the conductive electrode (or projection electrode) 202 formed on the 
semiconductor chip 201 and the electrode on a substrate was performed, and it has connected by 
mechanical contact using alloy junction, a conductive particle, electroconductive glue 203, etc. 
[0003] 

[Problem(s) to be Solved by the Invention] In the wire-bonding method, as shown in drawi ng 13 , the 
semiconductor chip 101 was carried on the substrate 100, and it constituted so that the mold agent 104 
might be applied and the semiconductor chip 101 which contains an electric conduction wire in order to 
give a mechanical strength might be laid underground after wire bonding. Consequently, there was fault 
that the thickness as the module 105 whole will increase. Moreover, when a semiconductor chip 101 
was used as a RF circuit, wire die length became long too much, and there was a trouble that it was not 
desirable in RF circuit property. According to the flip-chip-bonding method, since both sides were 
stationed on the flat surface, shearing stress committed ingredient telescopic motion of the direction of a 
flat surface which originates in a temperature change etc. and is produced to the electrode joint by the 
difference in the coefficient of linear expansion of a lifting, a semiconductor chip ingredient, and a 
substrate ingredient, the crack arose in the electrode joint, and the electrode 202 of a semiconductor chip 
201 and the electrode on a substrate may have woken up defective continuity, as an arrow head showed 
to drawing 15 . 

[0004] Moreover, it had also become the cause of the bonding load at the time of mounting a 
semiconductor chip in the electrode of a substrate if a semi-conductor chip size becomes large in order 
to attain multi-functionalization, and the number of electrodes increases further becoming large, and 
stress being applied to the active side of a semiconductor chip, and changing the property of a 
semiconductor chip. Moreover, since stress was applied to a substrate at the time of mounting of a 
semiconductor chip, the crack was to be gi ven to the polar zone of the semiconductor chip mounted 
previously. Moreover, since a semiconductor chip was carried on a substrate like wire bonding, there 
was a trouble of making the thickness as a module increase. It is. on the other hand - a semiconductor 
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chip — large-capacity -izing and the mounting approach of the semiconductor chip which multi- 
functionalizes and connects many input/output terminals on a substrate from a semiconductor chip — In 
order to arrange on a semiconductor chip by using many input/output terminals as a projection electrode 
Since it was necessary to reduce the area of an electrode and to make an arrangement pitch detailed, area 
of the connection of a projection electrode could not be secured, so that the mechanical strength was 
fully obtained, but there was a trouble that a flat electrode had to be formed. 

[0005] Moreover, in order to form a very small electrode, there was a trouble that advanced skill level 
was required. While many pins were formed, in order to have mounted the flat electrode of detailed- 
izing and the semiconductor chip which size enlarged in the directions of a flat surface to the electrode 
on a substrate furthermore, the very big bonding load was needed and there was a trouble that 
unnecessary stress would be impressed to a semiconductor chip or a substrate. Then, the purpose of this 
invention reduces the thickness at the time of module formation, and is to offer the manufacture 
approach of of the semiconductor device and semiconductor device which bear the shearing stress by 
ingredient telescopic motion of the direction of a flat surface. Moreover, it is in offering the mounting 
approach that the bonding weight at the time of mounting of a semiconductor chip can be reduced. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
semiconductor device is characterized by having the surface electrode prepared in the field in which the 
semiconductor chip was formed, and the side-face electrode which flowed with said surface electrode 
and was formed in the side face almost perpendicular to the component side of the semiconductor device 
concerned at the groove. In this case, said side-face electrode can be constituted as said component-side 
side is formed in the shape of a cross-section taper at least. 

[0007] Moreover, the LSI formation process with which the manufacture approach of a semiconductor 
device forms two or more LSI with a surface electrode on a wafer, The connection process which 
connects electrically thejiunchiiig-process which punches the hole for side-face electrode formation near 
[ said ] the surface electrode, and said hole for side-face electrode formation and said surface electrode, 
It is characterized by havingihfcxui ting pro cess which cuts said wafer by part for said pore for side-face 
electrode formation, and is divided into two or more semiconductor chips so that said hole for side-face 
electrode formation after wafer cutting may serve as a predetermined side-face electrode, in this case, 
from the LSI forming face side of said wafer, on the other hand, said punching process is boiled, goes, 
and may be niade-terpunch by thelaser.beam. 

[0008] Moreovei^QU4ia^make4t-said connection process equipped with th^ plating proce ss which 
ma kes it flow th rougtrthe coaling process wh jchjDgjforms insul atin gloating to the forming face of said 
LSlf^Ke insulating removal process of removmgthe predetermined corresponding point of said surface 
electrode of said insulating coatin g, and said surface electrode, from whi ch said insulating co ating was 
rem ovedlmd said hole fgr_sjdQ=£ace-QlGGteQ fe formation hy plating. 

[0009] In the mounting approach of a semiconductor device of mounting on a substrate the 
semiconductor device which has the side-face electrode formed in the side face almost more nearly 
perpendicular still to the component side of a semiconductor device at the groove It protrudes on a 
cantilever condition from a substrate front face toward the central parts of the hold crevice which holds 
said semiconductor device in a substrate side, and said hold crevice. And the overhang circuit pattern 
arranged in the location corresponding to said side-face electrode is prepared. It is characterized by what 
said side-face electrode is electrically connected for to said overhang pattern by pushing in said 
semiconductor device by the predetermined pressure in said hold crevice at right angles to said substrate. 

[0010] Moreover, the semiconductor device which has the side-face electrode formed in the side face 
almost perpendicular to the component side of a semiconductor device at the groove is set to the 
mounting approach of the semiconductor device mounted on a substrate. The substrate side side-face 
electrode formed by cutting or cutting perpendicularly the penetration through hole which preceded 
forming the hold crevice which holds said semiconductor device in a substrate side, and said hold 
crevice, and was established in the location corresponding to said side- face electrode, Said 
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semiconductor device is held in said hold crevice at right angles to ****** and said substrate, and it is 
characterized by what is made to flow through between the side-face electrode of said semiconductor 
device, and said substrate side side-face electrodes with electroconductive glue. 
[001 1] Moreover, the semiconductor device which has the side-face electrode formed in the side face 
almost perpendicular to the component side of a semiconductor device at the groove is set to the 
mounting approach of the semiconductor device mounted on a substrate. The substrate side side-face 
electrode formed by cutting or cutting perpendicularly the hold crevice which holds said semiconductor 
device in a substrate side, and all or some of through holes which preceded forming said hold crevice 
and was established in the location corresponding to said side-face electrode is prepared. Said 
semiconductor device is held in said hold crevice at right angles to said substrate, and it is characterized 
by wh at is made to flow through between the side-face electr ode of said semiconductor device, and said 
substrate side side-face electrodes with electroconductive glue. 

[0012] Moreover, the semiconductor device which has the side-face electrode formed in the side face 
almost perpendicular to the component side of a semiconductor device at the groove is set to the 
mounting approach of the semiconductor device mounted on a substrate. Prepare the hold crevice which 
holds said semiconductor device in a substrate side, match the inner layer circuit pattern in said hold 
crevice, and the surface circuit pattern on the front face of a substrate with the location corresponding to 
said side-face electrode, and it connects with a conductive wire. It is characterized by what said side- 
face electrode is electrically connected for to said conductive wire by pushing in said semiconductor 
device by the predetermined pressure in said hold crevice at right angles to said substrate. 
[0013] 

[Embodiment of the Invention] Next, the gestalt of suitable operation of this invention is explained with 
reference to a drawing. 

[1] Explain manufacture **** of a semiconductor chip, and the production process of a semiconductor 
chip. 

[1.1] LSI ****** forms LSI more nearly first at the process same to the wafer made from Si as usual. 
The formation process of LSI includes a washing process, a diffusion process, a film formation process, 
and a patterning process. First, a washing process washes that a wafer should be made a pure condition. 
A diffusion process is performed for a pn junction process or impurity profile control. A film formation 
process forms the aluminum electrode containing a silicon nitride, polycrystalline silicon, and a surface 
electrode etc. The patterning process includes the exposure process and the etching process. An 
exposure process exposes and develops the resist applied on the silicon substrate, and forms a 
predetermined resist pattern. An etching process will etch the substrate film by using the resist pattern in 
an exposure process as a mask, and will form a pattern. Hereafter, a washing process, a diffusion 
process, a film formation process, and patterning ** form two or more LSI on a wafer more nearly 
repeatedly. 

[0014] [1.2] The appearance perspective view of the wafer with which LSI was formed in punching 
process drawing 1 is shown. Next, in the wafer 2 with which two or more LSI1 was formed, as shown in 
drawing 2 , it is an about three electrode [ which was formed in the circumference part of LSI1 ] (surface 
electrode) field, is a location corresponding to each electrode, and the hole 4 for side-face electrode 
formation is punched and formed along the dicing line DL prepared virtually. As shown in drawing 3 (a) 
after punching of the hole for side-face electrode formation, insulating coating 5 of LSI and the hole for 
side-face electrode formation is performed. 

[0015] [1.3] Next, galvanizer removes all or a part of insulating coatings of surface electrodes by laser 
beam machining etc., as shown in drawing 3 (b). and it is shown in drawing 3 (c) — as - the common 
platingingredieiU6J^ using — a surface electrode and the hole for side-face electrode 

fcrmation^^ti^ inside andJeLboth be. switch-on. Next, predetermined 

coating proc^ssiflg-ef-polyi^ etc. is performed to a surface electrode and the hole for side- 

face electrocte formation. 

[0016] [1 .4] Separate a dicing process, next a wafer 2 and perform dicing that it should make a 
semiconductor chip. In this case, the dicing of a wafer 2 is performed along with the straight line (it 
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displays on drawing 2 as a dicing line DL) passing through the central point of the hole 4 for side-face 
electrode formation, and a semiconductor chip 20 (refer to drawing 4 ) is obtained. Thereby, the hole 4 
for side-face electrode formation is equally divided into two, and serves as the side-face electrode 10. 
The appearance perspective view of a side-face electrode is shown in drawing 4 . As shown in drawing 
4 , the side-face electrode 10 serves as a configuration which divided the bamboo into one half In 
addition, if it is necessary to reduce the thickness of the semiconductor chip 20 obtained, it is possible to 
reduce thickness by giving mechanical polish or chemical polish to field (rear face of semiconductor 
chip; component side) 20A which counters before dicing at the LSI forming face of a wafer 2. In 
addition, if it is in a half dicing condition, it is also possible by giving mechanical polish or chemical 
polish after dicing to field 20 A to reduce thickness. 

[0017] [2] Explain mounting to the substrate of a semiconductor chip, next mounting to the substrate of 
a semiconductor chip for every substrate. 

[2. 1] In the case of a flexible substrate, explain first the case where the substrate for mounting is a 
flexible substrate first. As shown in drawing 5 (a) and (b), when the mounting place of a semiconductor 
chip 20 is the flexible substrate 30, it considers as the overhang pattern which has arranged the circuit 
pattern 3 1 of the flexible substrate 30 in the location corresponding to the side-face electrode 10 of a 
semiconductor chip 20. As an ingredient of a circuit pattern 31, copper (Cu), nickel (nickel), gold (Au), 
etc. are used. And while the tool TL which supported the semiconductor chip 20 by approaches, such as 
adsorption, performs alignment of a semiconductor chip 20, it mounts, pressurizing by the 
predetermined pressure from a direction (an arrow head shows among drawing 5 (a).) perpendicular to 
the flexible substrate 30. 

[0018] In this case, as it is indicated in drawing 6 as the side-face electrode 10 of a semiconductor chip 
20, and the circuit pattern (overhang pattern) 3 1 of the flexible substrate 30, it will be in a contact 
condition and will flow. Moreover, as the component-side side of the side-face electrode 10 serves as a 
taper configuration as it is shown in drawing 7 (b), if the hole 4 for side-face electrode formation is 
formed so that the configuration of the side-face electrode by the side of the component side of a 
semiconductor chip may turn into a taper configuration at the time of punching, as shown in drawing 7 
(a), and shown in drawing 8 , the circuit pattern 3 1 (overhang pattern) of the side-face electrode 10 of a 
semiconductor chip 20 and the flexible substrate 30 and ** will be in a connection condition electrically 
more certainly. What is necessary is just to punch by the laser beam of a predetermined output from an 
LSI forming face side, in order to form the hole 4 for side-face electrode formation of such a taper 
configuration. It is also possible to form a circuit pattern (overhang pattern) 3 1 with an ingredient with 
high elasticity furthermore, and to raise the certainty of electrical installation according to the repulsive 
force accompanying deformation of the circuit pattern (overhang pattern) 3 1 by mounting of a 
semiconductor chip 20. It is also possible to constitute so that solder plating may be beforehand 
performed to the circuit pattern (overhanging pattern) 3 1, the side-face electrode 10 and soldering may 
be performed further again and electrical installation may be secured. 

[0019] [2.2] When forming a penetration through hole in a ceramic substrate, the substrate for mounting 
is a ceramic substrate next, and explain the case where a penetration through hole is formed in this 
ceramic substrate, with reference to drawing 9 . As shown in drawing 9 , the substrate side side-face 
electrode 43 is formed by forming the penetration through hole 42 connected with the following layer, 
and failing to extract the one half by the side of semiconductor chip 20 arrangement of this penetration 
through hole 42 at the time of formation of the surface substrate 41 used as the outermost layer of the 
multilayered ceramic substrate 40 of the Green condition (before baking). Then, the substrate 45 which 
constitutes other layers containing the surface substrate 41 which pierced the part equivalent to the 
crevice 44 for semiconductor chip mounting is made to rival, and it calcinates, and considers as a 
multilayered ceramic substrate 40. And as shown in drawing 9 , between the side-face electrode 10 of a 
semiconductor chip 20 and the substrate side side-face electrodes 43 is electrically connected through 
the anisotropy electric conduction adhesives 46 containing an electric conduction particle. 
Consequently, since the bonding weight at the time of mounting can be reduced since it is not necessary 
to put in the anisotropy electric conduction adhesives 46 between the substrates 45 by which the 
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laminating is carried out to the degree of a semiconductor chip 20 and the surface substrate 41, and 
unnecessary stress is not received in a semiconductor chip 20, change of the property of a semiconductor 
chip 20 can be controlled and the breakage at the time of mounting can be avoided. That is, since it is 
not necessary to extrude the air bubbles formed between the anisotropy electric conduction adhesives 
46, substrate side wiring or the anisotropy electric conduction adhesives 46, and a substrate front face, 
extruding the anisotropy electric conduction adhesives 46 containing an electric conduction particle in 
the direction of a side face at the time of semi-conductor mounting and a large load is not impressed to 
the half-1 trillion - body chip 20, change of the property of a semiconductor chip 20 can be controlled 
and the breakage at the time of mounting can be avoided. 

[0020] [2.3] When forming a penetration through hole in a rigid substrate, the substrate for mounting is 
a rigid substrate next, and explain the case where a penetration through hole is formed in this rigid 
substrate, with reference to drawing 10 . The penetration through hole 51 penetrated to all the layers or 
the predetermined layer of the multilayer rigid substrate 50 is formed, it faces forming the crevice 52 for 
semiconductor chip mounting by mechanical cutting, and it is failed to one half extent of the depth 
direction first, to delete the one half by the side of semiconductor chip 20 arrangement of the penetration 
through hole 51 for the penetration through hole 51, as shown in drawing 10 . By this, the penetration 
through hole 51 will form the substrate side side-face electrode 53. And as shown in drawing 10 , 
between the side-face electrode 10 of a semiconductor chip 20 and the substrate side side- face electrodes 
53 is connected through the anisotropy electric conduction adhesives 54 containing an electric 
conduction particle. Consequently, it is not necessary to put in the anisotropy electric conduction 
adhesives 54 between substrate side 50A which a semiconductor chip 20 and a semiconductor chip 
counter like the case of the ceramic substrate explained in [2.2] terms. Therefore, since the bonding 
weight at the time of mounting can be reduced and unnecessary stress is not applied to a semiconductor 
chip 20, change of the property of a semiconductor chip 20 can be controlled and breakage can be 
prevented. 

[0021] [2.4] Continue, when forming a inner layer through hole (non-penetrating through hole) in a 
substrate, and the substrate for mounting is a ceramic substrate or a rigid substrate, and explain to this 
substrate the case where inner layer through hole formation is carried out, with reference to drawing 1 1 . 
First, even a predetermined inner layer substrate [ substrate / of the multilayer substrate 60 which is a 
multilayered ceramic substrate or a multilayer rigid substrate / surface ] forms the inner layer through 
hole 61, and between a surface substrate and inner layer substrates is connected electrically. And the 
case of a ceramic substrate makes the substrate which constitutes each class containing the substrate 
which pierced the part equivalent to the crevice 62 for semiconductor chip mounting rival, calcinates it, 
and uses it as a multilayered ceramic substrate. Moreover, in the case of a rigid substrate, the crevice 62 
for semiconductor chip mounting is formed by mechanical cutting. In this case, the substrate side side- 
face electrode 63 is formed by failing to delete the one half by the side of semiconductor chip 20 
arrangement of the inner layer through hole 61. And as shown in drawing 1 1 , between the side-face 
electrode 20 of a semiconductor chip 20 and the substrate side side-face electrodes 63 formed using the 
inner layer through hole is connected through the anisotropy electric conduction adhesives 64 containing 
an electric conduction particle. 

[0022] Consequently, it is not necessary to put in the anisotropy electric conduction adhesives 64 
between the substrate sides 65 where a semiconductor chip 20 and a semiconductor chip 20 counter like 
the case of the ceramic substrate or rigid substrate explained in [2.2] terms and [2.3] terms. Therefore, 
since the bonding weight at the time of mounting can be reduced and unnecessary stress is not applied to 
a semiconductor chip 20, change of the property of a semiconductor chip 20 can be controlled and 
breakage can be prevented. 

[0023] Moreover, as shown in drawing 12 , in case the surface circuit pattern 71 and the inner layer 
circuit pattern 72 are connected with a wire 73 with wirebonding equipment and a semiconductor chip 
20 is mounted as approaches other than the approach of connecting through the anisotropy electric 
conduction adhesives 54 containing an electric conduction particle, a wire 73 is put between the side- 
face electrode 10 by the side of a semiconductor chip, and the inner layer circuit pattern 72 (substrate). 
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By this, as it is indicated in drawing 12 as the side-face electrode 10 of a semiconductor chip 20, and a 
wire 73, it will be in a contact condition and will flow. In drawing 12 , although the case where connect 
a wire 73 to the surface circuit pattern 71 side first, and it connects with the inner layer circuit pattern 72 
side after that is illustrated, it is also possible to constitute so that a wire 73 may be first connected to the 
inner layer ciroiit£atteniJZ2 side. Furthermore, you may make it put in e poxy syste m^d^sives_etc. in 
each above-mentioned configuration if needed between the substrates 72 with which a semiconductor 
chip 20 and a semiconductor chip 20 counter. 

[0024] [3] Since the bonding weight at the time of mounting can be reduced as compared with the 
conventional mounting approach and shearing stress of the direction of a flat surface is not given to a 
semiconductor chip like explanation beyond the effectiveness of an operation gestalt according to this 
operation gestalt, change of the property of a semiconductor chip can be controlled and breakage can be 
prevented. Moreover, it is hard to be influenced of deformation (deformation of the direction of a flat 
surface) by the semiconductor chip accompanying a temperature change etc., or the substrate, and is 
hard to generate a crack etc. in a connection, and the side-face electrode by the side of a semiconductor 
chip and the side-face electrode by the side of a substrate can improve connection dependability. That is, 
to shearing stress having been to be conventionally applied in the direction which goes direct to an 
electrode, according to this operation gestalt, the electrode and substrate electrode of a semiconductor 
chip are connected in the form of being parallel to shearing stress, and it will have elasticity, and has 
been hard coming to win popularity the effect of deformation of a semiconductor chip or a substrate. It 
becomes possible to reduce the thickness of the module which furthermore contains a semiconductor 
chip. In the above explanation, although the case where a semiconductor chip was mounted in one field 
of a substrate was described, since the bonding weight at the time of substrate mounting is low, 
mounting in both sides of a substrate is also possible. 
[0025] 

[Effect of the Invention] Since according to this invention the bonding weight at the time of mounting 
can be reduced and shearing stress of the direction of a flat surface is not given to a semiconductor chip, 
change of the property of a semiconductor chip can be controlled and breakage can be prevented. 
Moreover, connection between the electrode of a semiconductor device and a substrate electrode can be 
ensured, and connection dependability can be improved. 

[Translation done.] 
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